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Abstract of JP 
2004153255 (A) 



IE SOLVED: To form on the same 
substrate a TFT that makes much of a high tension 
characteristic while suppressing an off-current, a 
TFT that makes much of a high tension 
characteristic while increasing an on-current, and a 
TFT that makes much of a short channel structure 
and the lowering of a threshold following the short 
channel structure. ; SOLUTION: A gate insulating 
film is multilayered, and an auxiliary electrode 
different from a gate electrode is formed on a 
semiconductor film to form the TFTs each having 
the gate insulating film with a different thickness on 
the same substrate. Hereby, the TFTs each 
including the gate insulating film with a different 
thickness can be formed on the same substrate 
without the use of a specific process. ; 
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»l©^-h*fe»»4, l~10 0nm, ifSL<tt5 
~5 0 nmX'h'O. iJlH»2©y- hte«f4> 6-2 
0 OnmtfcS, 
^0 [0 0 3 1 ] 

- ' 4fc, S*Lfc« 2 ©y- M6|fc«Sr#^-t-5** 
©fg»)ri©-ott, ft l ©^- hfeMTCfcS. 
[0 0 3 2] 

«i ■©*»««, »i.©^-hsa, st>*^2 

S. 

[0 0 3 3] 

**s, *ioilliii#t>iooiM, R«i©*Jib 
50 ©Mt^^tLT^S. fioi8i«i«fc 



¥«frg©y-*fp«, FKyiiw^ 
A**««fcowfcW(S i ofltibtfeasRt* feft-o> 

5o 

[0 0 3 4] 

«l©*Ih5V^#H:, *1 ©**-*«** 

±fcJBjdS£ft5SS 2 ©»**»&# LT *> J; V\ 
[0 0 3 5] 

1-5. 

[0 0 3 6] 

m i ©ifestn &^L-tm i (offitommtettfo-t 

L-CV^Tt J: <,' r©*a-, ffiftg^tt* 

[0 0 3 7] 

i©y-*1R« x &tfm©KWv««-ej|&8£fta 
jgiroifsiftjii:, g2©ffl& W<it-o«)|53 

«£ft3»2©^»#li, lWHEjlS 1 ©M^fWiitt* 
tfJlESS 2 ©¥W#*i:fcJ&S£ftfc8 1 ©«&&!* i: , 

cm i ©«e«y«E, wia* i ©*&*««, xwwiess i © 
^-h«*±fc»rt4*ifcj|2©iMWt, tuiam2© 

Wifc**u ffj!E«2©»$i^ tfjisiS2©y-*fs 
4<H-oi ffirflaJB 2 ©fi*£ t ©IB fcJBA 3 ft, IWB 

*i©*ibm«tt, tuiE^i©i6r#iis^^LTtufa^3 
©«w±t»j«sft-rv^s n t *<mkir?>*mmm 

x-hz, 

[0 0 3 8] 

*3SW©*J*6fc*5V>T, flrlBfc l ©«S8d«©BS J¥ 
}±, l~100nm, 0SL<(i5~5Onmffc!), 
B2©|fei&)lltt, 5~10 0nmffc5, 
[0 0 3 9] 

*fc< SMBfc l ©ttlbWifi, IWB*- h«Wc-» 
«^ftr^TtJ;</\ 

[0 0 4 0] 

mibb 2 ©»a«ii±fcjis 2 ©«sbm@*^- lt- 

^Tt<tV\ *2©ttft*«f±»ftHXttflH*B 
[0 0 4 1 ] 
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[0 0 4 2] 

%it, umas i ©*»*«, suiEB2itibitfe Mia 
g i ©y- h*« r Auwmm 2 ©y- Mtaw:,,- *ft 

«x»fc5EJ&fcSH*£ftT^3. 
[0 0 4 3] 

*PJ,ft»-C-MS-t-5|gSJ©«}^ 7 (4, jfil ©¥*#. 
I, *i©y-b«fi, gl©£M& Rt«|S2©i|6* 

Ji , ft 2 © y- h fife ' US 1 ©ttfttlfe tutEft 1 ©16 
«S.OTiulBft 2 ©ftJRBtSr^i-SSS 2-©#K h 7 isP 

*#*^%^fc^w<ofcWs%kX'h'3x, mmtrn 

±fc, MlSft 1 ©¥»flc«XtJ5fl(ilBJB 2 

J*U frlS^l©^frlSt>'BffEm2©«#:Ji±ic 

ft 1 ©Ife&JI^-BfiS U ' iufEft 1 ©ttMLbRifll l (Of 

- hmnst>*m 1 ©tMMMtttfj* u itne« 1 ©y- 

h«& SffijBiciSitS, XimEB 1 ©IfefcMLh 
fc, JB2©ttlMt«r»fi!iU WIEft 2 ©«lBg±(c:ft 2 

©**-> - 1 tumt-ti. 

[0 0 4 4] 

*WiW*-CHI*i-S55W©#*7»::*sv>T, ft l ©II 
JJbttK htttttf, tftJpft«45EaiKl(9tt- 

[0 0 4 5] 

1 ©££ b 9 2 ffl*tlb«l«r»j* LT. J; 

v\ £©*£, »2©ffi«j«ffitt, iifflWtS, «■ 
y- h«fc*ft^ftgfc3EISU£^£ft-C^3. 
[0 0 4 6] 

4*3, «2©y-httiftwjai-a»§-, JS2©** 
«f&tfftl©«J£j«I±^ »«■*-*. 

[0 0 4 7] 

awomriliXttafciD, ftftaCTtaifefftt (ld 
*A«*W*i ©^^ !> T«S^Sij«i-S r t 
*©{fc*©-fft£@»-*-3££jJSi^H&fc!3, ^W*i3 

©ffiT^}iii$iJ1-5 r. fc As-et 5„ 

[0 0 4 8] 

»K±fc, H6»«©Btff©»*5a«©T F T 
fl«tSrfcii«-C#5. LDDiWt«r»rtL4< 

1 1>* 1 ©ttttms'atws 2 ©MrMi!^ tt^©«E 

WiBtS^it, «-*©*tft«S©Tfc*>asMf*Jl 
+©*-r0T»**«fl5Stf a. 

[0 0 4 9] 

*fc, »»©ffv^-b»|MltSr^ri-aTFTS:, -> 
V^@ig#©»ia^©TFTS.tJ«H*TFT 
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11 5 r t as-et , J.-o«iWtt©^v^ t f t r. i 

©$EV>TFT&, CPU, DRAM, * 

WttajsgMf Sr*trtM6i§iK|D tft tts/s-f-s z, t 

[0 0 5 0] 

HfttkBt©BW©ftft a T F t *im-fz z. i *t-c 

#5. LDD««L4< l©lff 

iot, «[HSg©TFT (f^tttKUi, CP 

u, dram, mmmm&. ^p^mm^m) mmm 

^^gap:©Jfv^y- hftuaesr^r-r-a t f t tjajE-t- a r 
i -e, ^ttaWottfPMHfcia J; w{s*tt«rrt± 

[0 0 5 1 ] 

(« l SttMU 

*»So-«*BUSt. ***jeffi-er±. Jiff© 
«fi^y- MAMRfttmi i ©*8tt«s&#i-a p-tf 

T, N-TFT (El 1 fcfcVT, ^-H6»G1T? 

feSTFT) t, BWo*v>^- Hft»IR, #i©*Sb 

IS, ^©ffittSgSr^rt-SP-TFT, N-TFT 
(H 1 ic&^T, HfeftHf^G IMG 2T'fe5T 

ft) t*mmmj&-fz>TMit^t<> 

[0 0 5 2] 

01 (A) iC^i-J;5i-, StlOlit, TJiKT- 
^M$nfcg B ltt^^lil 0 3-106 

ifrfelrVTGliip-t-. ) i o'7**aK-fa. ssi©** 

-Hfeffll (Gl) 10 714, ftfWCft, BfflllelEM? 

©*3S«i^s*stt5TFTo^- htmmt vxm 

H1-5t©T-fo!9, » 1 ©4»- U&ftflt© 

JSJftt, l-100nm, Sf4L<tt5~50n mf* ' 



(S) §12 004-1 5 3 25 5 
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[0 0 5 3] 

^raxyfy^sciti, mi©^«m©^ 

4*BJ^Sr8Si*U-C, BfM©^©B l ©^- MIS l 0 
8,109 &TJ^ 1 ©If .IbSS 110a, 110b, 1 
11a, 111b &®j£-t-3„ ffjg©#^^- M&ijtll 
W ?rtt5TFTT?(J^-Mtt («T, **ftfl?^-C? 

tt, *i©^-b«ffitlBi- 0 ) tu, flfjfwjifa^ 

-hjfeiSK«r*-t-5TFTT-f4«ttfl:ffi ®T, #HJi 
3gffiT?tt, »l©*tb«ffifcEi-. ) tLTffM-fSo 
t> fc o© T F T t*5»t 5* 1 ©M«£f±, ffit©PslPI 

^*©^H (4-1 2 /xm, &*L<t46~l 0 urn) 

[0 0 5 4] 

fcfc. Hi (B) fcjj*1-J:3fc* 8 2©y-MfcKBfc 
20 12 0 (WT, **ilffJHS.T>*|gl 1 tfc^-CG 2h7F 

-f) ^fig-rs„ is i ©^- nfeayut (gd &t>*H2 

©#->»«« (G2) tt, BtfltoJIU^-hlfeiHjtfc 
ttSTFT (lltiS^t, ^-MfeW^GlSt/ 
G2ffc5TFT) ©^-Mfe&IH-C'fe^, i^miC 

(4, B«tft, ^y7rlalSS^©ifmjI^*^^S 
TFT©y-HMWiL-cdrt6i-*t>©-e*>«. J:o 
T, IS 2 ©y-h »»«©«)¥ (G2) i4, %\<Of~ 
htMHRJ:9%V<. 5 ~ 1 0 0 nmffe5 r t as#* 

50 [0 0 5 5] 

ftt, m 2 ©*mH 1 2 1 Lfcm, 7th!)y 

^77^-»SMl^7? (1 2 2, 1 2 3) -k% 
^Ufcm, ^©^jy^y^ScfcJ:?), flS2©««R 

SRt«B2©4*|ij«ffiSr3gj*i-5 1 , Btff:©*v^- M6 
llfeftSTFT (EHfc*SV>T, ^-MftlftitaSG 
ITJ'fe^TFT) T'i4|tSb«ffii Lt, JlMJPWjplV^'— 

h^iri^^r-rsTFT (gnt*3^r, v-vwmm 

*G1MG2T?Si5TFT) UtttRtMilb 
[0 0 5 6] 

»2©*1tll«r3is/^v^-*-SIR«:, *"f^fet, «| 
2©^-h«;g^fi!c1-?»^tw^ b-v^^ l 2 
2, 12 3*Mt5, i©©*3, Hi (c) C^-tJ; 

131a~134a, 131b~134b 4rff^-f5 0 

r©t*tt, jfefrtaaiaufii-aiifcj:!),.** 

ftB*^i-5m2©1iit)-«ai, ip*,, ffi*©^*t©^ 

*iio3~io 6±.\m&is%htz.w,i<D>f~ vmm 

50 1 0 72sWig2©^- h}6Mll 2 0~|R]ij-C#U$L-C 



IS 

V^i20i|)Sil3 1a~13 4a, 131b~l 
3 4b *»*i"5. 
[0 0 5 7] 

fcfc, Hltefc^Ttt, fl^±*£fttt¥i»fcBI©BW: 

seibw:, i&&&.¥vn*m<ommtt, 2 5 ~ 7 0 nm 

t?fo "9 , V— b®£©BWli, 1 20~500n m-C-fo 

5 ^ 1 J; 9 , «2 ©y- HW1 3 5, 1 3 6 ftffM 
[0 0 5 8] 

ftt. Hi (D) fc»i-J:3fc, 

0 8, 1 0 9, f2 ©ffitb«te 1 3 1 a ~ 1 3 4 a , 1 
31b~134b, I20^r-Mll35 1 13 6, 
W, 1 ©ttftm* 110a, 110b, 111a, 111 

WkXtY\'4>Wt&% , fc*%>. Pft^/HTFTC 

y-^XI*K^Vf|)|14 1, 14 3, N^-t^ 
^i!TFT<Oy-^^XIiKW>"ffl«l 4 0, 14 
2tC(4, 1 X 1 0 20 ~1 X 1 0 21 cm 3 <DflkmmX°n 

[0 0 5 9] 

IS 1 ©ffigbtti 1 1 0 a , 110b, 111 
a, 111 b©T*©^ B B B tt¥^ft§IWM#l£®JO 
U LDD«K*KtfCt»Av\ 
[0 0 6 0] 

nft^HTFT15 2St)!pft*/H!T 
F T 1 5 3 {CjaVi"C, flll©ttlMUKr2-0»J&Lft: 

w ymm t f- y mm t © n tar it a . 

[0 0 6 1 ] 

*A-S!T F T 1 5 0 , p ^-v^yHJT F T 1 5 1 , f— 

vmmw.(»mmm^Ti^*>%.)\<m.T:?T 1 52, P f 

t^HTFTl 5 3*IHHf(C^-t-5 0 
[0 0 6 2] 

**jt^nt*3VMC, %\<nv- hmm, m 1 ©«r#j 
me, *2©y-h®d, «2«)»8b««±*iv i eix > 

tiOTFT©^SiSti5*f6S:%*:UT, SS i ©Htft 
«ffi&lflS2©litlb««fc, es©mi±^TO0i-5ii: 

^r-r P7 Sift ft**-*- 5ri iSftS. 1P*>, LDDI 
St ^«©«tlft*U, *yb^ y T%l%±*mU-fZ> 
ii^WtlT'feSo ftStftjfctt, 2t-vmgft©ffiV>TFT 



(9) #ifl 2 0 0 4 - 1 5 3 2 5 5 
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*fc, ^-7mS©iS^TFTt*3V>Ti±, .'ttJgbftffi©^ 
«iri§2©*ljjfttift, »«**L-fgS»ESixTV^Tta 

v\ 

[0 0 6 3] 

mi oMmws&xm 2 ©*ib«tt©«ittt, 

@^1-S^i±*<, -?:tl>-?tt©T F TtSi £tt5 
70 *>, t>io©TFTi::*5V^, ffllbttffitTOPi-SmjE 

-C, itH»tJi«J:V\ 
[0 0 6 4] 

t, h &JHIK©ffiJ¥©&& 5tft r. t 

amiis.tj5»2©»msfc, ffi*©«EftPpipi-5^ 
20 t-e, #*©MS&«*©Tfc&5*Nite¥*{MII+©* 
y r«ftftffi-ft;^*a r t as-et a„ :wa?, =f 

FTft, i/7M/-^^@K- WiA-V^EES, 
7? UK, f-VT'y >?®?£f§<omWim&<OTFTRX* 
Ii*TFT(^ffli-5rtT, BJE©«HA5*<, « 

50 -h^«©^V^TFTft, CPU, DRAM, H^fe 

a@MK Urpmmmnm ^t^mmm<D tft we^ 

[0 0 6 5] 

D vmm&fi-i- 5 T F T ftf$jti-5XSft^-f 0 
[0 0 6 6 ] 

^0 12 (A) RlTjrf-J: 5t, St52 0 1±C, TJft^T* 
feS«Jl2 0 2 fc^LTtt*tti|MMffl*»jSLfc 

r. (o^mm-im^mmm^ v * v v l , 

^«Sftfcgiitt^»#K2 0 3-2 0 6 ft^Jc-t-5 0 

.£©«U JSl©^-M6«i (ST, *3afije«sawH 

2tl8V^Glfc»t. ) 2 0 7ft*iii-ao *-l©^ 
• -hlfell(Gl) 2 0 7tt, |gJ¥dS^<, jgl©**- 
Mfe«a8t©BWtt, 1-10-Onm, #*L<f±5~ 

[0 0 6 7] 

50 ftfc, .»i©58mK&j*Ki/fc©*,, 7* hy 



(10) 
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8, 209 s^i? i ©to«s 210a, 210b, 2 

11a, 2 11b tr^-fS. fflU¥©?£v^- MfeftJg 
«t5TFTttt^-bt! (BUT, 
14, »i©y-MtaiEi-. ) iU, iffflKk^ 
-h»«BKS:*i-5TFTT?tt*ib*ffi (KT, fcHlfe 
»»Ttt,.*l ) tLTlltS, 

t>to©TFTiCt31tsmi©»«H(l, ffiR©IH« 10 

/^fi_(4~l 2(im, *?&L<!46~1 O^m) ©RBPI 

[0 0 6 8] 

#fi**aapi-a. 4*3, 112 (a) T?»±«ELfcv*#, 
BWfflff^y- hftSBt&^ri-a tft M2 icfc^t 

ti, y-hiWGlWG2t?fe5TFT) fcfc^ 
Tit, SSl©TO«ffi©M (IP*), H2 (A) <DMi$.2 
lOaHlObi ©Pfl, &tWiH$ 211at211b. 20 

«®&8&IPl-5r.i:-e, LDD««Sr3Bdli-a. P^-v 
^HgTFT©LDDffl$2 1 0, 2 18, Nft^ 
SaTFT©LDDfIisi<2 1 5, 2 171:11 1 X 1 0 17 
~1 X ip 18 /cm 3 0^$SH-C:'nS*fc(±pS^#4-r 

[0 0 6 9] 

*lc, 0 2 (B) fciSi-J: $ *2©*-MMM 

220 (eat, ^%mmmm 2 css^tg 2 30 

■f) SrHfoWa. !Sl©^-h«ill (Gl) RIMS 2 

©y-M6*i« (G2) ft, mwnm^-vmm* 
hmmmomm (g 2) i±, mi ©•?- h^&nj; "9 1, 

)?<, 5-100nmt'fe5riWf U\ 
[0 0 7 0] 

H2 (C) fc*t±5C< f 2CfSi2 2 1 

^222, 2 2 3S:MLfct, Aiioiyf 40 

»#©« 2 ©y- Mt«xt«& 2-©MibmffiS:jgj*-j- 

5o Wi©8l^-h*ftM!l$^r1-aTFT (H2(C*3 
^T, ^-MfeSH^GlTfoSTFT) -Ctt, i2ffl 

ftSTFT (BS2fej8VNT, HMW*G 1 Xt)« 

G2tfc5TFT) -e»IS2©*Hb«iatWlS2o^- 

[0 0 7 1 ] 

*2ffli»«KSr3iy^^^1-5Rf±, ft 50 
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2©y-htteMt5M(^^ hV** 2 2 

fy^Lt, f 2©IWffi2 3 1a~2 3 4a, 2 3 
lb~2 3 4btr«t5. fc*3, rotftt, 

MOBM-srifcitk s*ffi**-rsB2©wb« 

ffi, ip-ib, Hs.(Ofm<D^m#S 2 0 3-2 0 6±fcjg 
J«£ftfcfBl©y-bl6»IJl2 0 7RX*9S2<D?-h1& 
«JK 2 2 0~fattT«$LTI^5ft2©TO«1l2 3 1 
a ~ 2 3 4 a , 231b~234b ^M^S,, 

1 0 0 7 2 ] 

£©«, hvx^Srl»*i-Sr ifcJ:!), *2 

©<^-hm«2 3 5, 2 3 6 *Jg#-f 3„ ' 
[0 0 7 3] 

StK, El 2 (D) t»i-J:5fc % mi©y-h»@2 
0 8, 2 0 9, 12 ©TOSH 231a~234a, 2 
31b~234b, «2©y— hm®2 3 5, 2 3 6, 
m 1 ©TOSS 210a, 210b, 211a, 2 11 

KW v««Sr3»*-f <5. pft^HTFTffl 
y-^«*ftXf±KW>«(*ft2 4 1, 2 4 3, nlft 
^HTFTWy- ^«X(±KW^ii2 4 0 < 2 
4 2 i^(±, 1 X 1 0 20 ~ 1 X 1 0 21 / c m 3 ©&£i!£BI 
■enffl4fcl±pffltr#*1-5^*Mfc5E**»iPSii*. 
&*5, ft 1 ©TOSH 210a, 210b, 211a, 

2 1 1 b©T^©^ B B H 'tt¥^iIic:^M#)tr^iOL, L 
DDW**RltTt»Av\ 

[0 0 7 4] 

^HTFT2 5 0, pft^;HTFT2 5 1, ¥— 
hi«©ISiWV^nf-^r^/HTFT2 5 2, pf 
t^MT F T 2 5 3 fc *|HB#(C, W-aaLhfcJMW- 

[0 0 7 5] 

*&s&8i!gfc:*5^-c, as 1 ©y- h«a, ft 1 ©to 
»«, %2<d?—y mm, ft 2 ©TO-ssiii^^ti, 

^E©mBE*RliPi-5ii:^-r*t5„ J:oT, ^H-? 
tL©TFTT?(65.5tSH5»«liSr%JSL-C, ft 1 ©TO 
*ffi&tfft 2 ©TOSfei-, ffiSoWE&fWp-*:* r. i 
(cj; 19, ^-^rottHjmiroTCfcSttfttt^flcBtf © 
*+yr««Sr(WiWi- srtAs-ets. i-*t>%, ld. 

rt*^rtlTjb5. ft*ttfctt, tf-v*at©(6^TFT 
frfcWCtt, TOStt©MP«BE^W«ILT=3ft y T« 
fifeifi&T, tt*tt¥*fcK*©^*rTtf*Lff£v\, 
*fc, ^-7««©ilSV^TFTK:*3V^«:, TOSS©Si 

*pmESr0j«ib-c, ^yr«*t«iiwu-c, »fttt* 

[0 0 7 6] 

■ *fc, f 1 OifltiRt)!! 2 <DlitiOt&ft, 
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*>, t>£o©TFT{;:*5lvC, ttlbHS^PPiBf amjEE 
[0 0 7 7] 

©H&I9, Ji.oL-DDffl*jtSr^ri-STFTSrf^4!ii-ar 

te, n 1 ©Mjms&tfB 2 ©arasffitfEMSSii-c^ 

*©«EE4rPPiJb1-3r£-e, ©*&S&*«©Tfc:ifc3 

fef B tt¥«Ml* ©*+ y T»**«wtti-a r i 

i-5TFT^ffilU8&<DTFTt, $(£»:©]¥<, MS 
TFT *H*««<OT F T2tlWKBj@B<o 
TFTicjSffl-rsri-e, ^#ifc*©ftftM»ttftJ:t)< 

[0 0 7 8] 

HSWSf^TFT (HSfrtavvC, y-MMMB*. 
GlffcSTFT) ic©^, ^2©ltSb«S*JfM1-5 

[0 0 7 9] 

13 (A) fciSi-J:5*:, JdSSOllt, TifcHT* 
fe3i?6fiflfl3 0 2*^LTlS*tti|M»#««r»rtLfc 

#«3*bfc»*ttiN»fl:« 3 0 3-3 0 6 5. 

-©m, is 1 ©y- MMtm (mr, #SIJ6M&tfia 

3fcfcVvCGl fc*i- a ) 3 0 7«lt5„ SlC^ 

- HSifdH (G 1 ) 3 0 7tt, mmiW< , ft 1 ©$*- 

h l&Slf ©1SJ*!*, l-100nm, L < « 5 ~ 
[0 0 8 0] 

Scte, su©3ttMt«:j*«i/fc©*>, 7thyy^7 

«, 4Msg©r*y*-^4r£jfe|cj;t}., is l ©^«H©;F1? 

8, 3 0 9&T^ffil©ttlbmiB3 1 0 a, 3 1 0 b, 3 
11a, 3 11b %Ml$.-rZ>o HJ¥©»V^- hjf&fejR 

tftSTFTftty-htS (KT, *Wt»«-r? 
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^b»«^-T5TFT-ef4*ttS« (BIT, **JS 
»*Tftt, fti©*ttWli:lE-r, ) tur»j*+*. 
t>io©TFTMIt5|l ©«tb«if4, ffitroPslPI 

A* (4-1 2/zm, ffSUS6~l 0 M m) ©RfJRf 

[0 0 8 1] 

fcfc, 13 (B) KSti^^ *2©* , -hi6«« 

320 mTs ^mmmscam 3 k*3^tg 2 

1") Sr»*i"5. JBl'o^-HMW (Gl) Rt)<«2 

©y-nawit (G2) tt,-i»¥©w,^-h»ftft«$: 

ftSTFT (H 3 tfe^T, y-hftgli^'GlS-Zj 
G2t?fe5TFT) OM.H«ffc5, JB2©df- 

yimmomm (02) b, » 1 mmwj: d t> 

ff<, 5~10 0nmt*ife5;i»4LK iWc, ft 
2©$«fflt3 2 l&MMSLfcft, ^1-^^3 22 
X-m 2 ©«ttR 3 2 1 ©-g|5£^ 5 . 
[0 0 8 2] 

ftfc, ^©xyfy^StiU, ft2©3»SJg© 
5F*4»»*rllMcL-C, Bra©5g*t©* 2 ©JSSMt* 3 
3 1a, 331b, 332a, 332b tr^fig-f 5„ 4 

ffl^=fri-5« 2 ©»««!, BP*,, fflRWMM*©*** 
S3 0 3-3 0 6±fc^S^lfc*l©^-M6»K3 

0 2^lRj(j-CfiMUri/^B2©«|bS1i3 3 1 a, 3 
31b, 332a, 332b Sr^fife-fS. U^* 
h-7^^ 3 3 3, 3 3 5, 3 3 6 Sr^f£1-5 (13 
(C) ) . 

[0 0 8 3] 

«2©gs«RSr0fa©3gt3:y^v^L-c, m 

2 ©$*- £©«, H>*h<r**3 

3 3, 3 3 5, 3 3 6 £|&£-f 5 £ £ ill J; !P , ft2©£* 
- Mlffi 3 3 7, 3 3 8 Srl^i-So 

[0 0 8 4] 

ft*, *i**fe»fcJB2©»sb'«i3 

31a, 331b, 332a, 332b Lfc^, 
ft2©y-hmH3 3 7, 3 3 8«WA 21 ©I 

* 2 ©^- h ufc*, « 2 ©*a«s^ffM 

[0 0 8 5] 

«l©y-h«ffi3 0 8 % 3 0 9, 02©|i|b 
Mm 331a, 331b, 332a, 3 3 2 b, H 2 © 
1: y-Hi3 3 7, 3 3 8, $ 1 ©tttbttff 3 1 0 a, 
310b, 311a, 311bl:v7^i LT, ^fEfe 

-T5o p^-r^MTFT©y-^ffl«3lttKU'-YVffl 
13 4 1, 3 4 3, nft^TFT0y-^i«X 
i4KW^^3 4 0, 3 4 2it(4, 1 X 1 0 20 -l X 

1 0 21 /cm 3 © i|g$SI!T- nS*fc« p Strfd-^i" 5 'FM 
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*7C*tfttftl£*1,S (13 (D) ) . 
[0 0 8 6] 

ft*5, W 1 OffifynM 310a, 3 10b, 311 

a, 3 1 1 b<nT%<omM3&¥mfcmz.*mM*mto 

L, LDD««SrK«frtAv\ C ©Sift J; "9, f l 
©Iftblfii}-, {£«ro«J£trR]iBi-5-i:-^, &*©ffl§ 

[0 0 8 7] 

^.jVWlT F T 3 5 0 , p ^-f^A-glT F T 3 5 1 , f— 
htt«»©Bt»*S*V^n^ + */HlTFT 3 5 2, pf 

t^^lT F T 3 5 3 *PBf Cff^-f5o 
[0 0 8 8] 

tt& JS2©^-h*ffi, ft 1 ©«a«tStt*H^tL, 

ft©TFT©&£i£*i.5artl«:#iftL-c, SB l ©*t» 
tt&tfft 2 ffit©«±£EMn1-3 - i: 

*+yr«*SrW»i-«riai-e#«. -rfcfe't., ld 
DlWillWIolltttU *yh*-r!Jr»**:»*i 

FTtfc^-tii, *a«*fflPPjp«ESriw»u, *^y 
i/\ ^-7««oiisv^TFTfc*jv^tt, mmmrn 

toWtSM&&WM\^ ^yrHS&Wt, 
[0 0 8 9] 

Sfc, Ii ©ttlbfMi&tttR 2 oilitftctfiii, 
B£-*-<5&S?tt*<, *tb-e*L©TFT©&KiS;h.a 

*>, t>i:o©TFTt*3V>-C, WlbSSS-RiAni-smE 
[0 0 9 0] 

©***TFT*rfRH-*-6ri:#t»#6. LDD 

«»*L4 < i fci i ©arawsatf * 2 ©»« 
tt«©mE*wo-rsitT% «■*©«*««© 

Tic*********?©*-* y T«t*r«flS**S 
J»©*v^->IMM«r*r4TFT*, 
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^@lM*©nWa*©T F T£tfiI*T F Tt)£ffli"5 

■e* , s.o{tffltt©i*v>T f t i i 3 s Wig i 

45. Sbt, ^■r^;vft^S<y-M£&lli©#^T 
FT£, CPU, dram, H^Ma@ss, ^as-giu 
BMf*r^trtMISHII©TFTfcjt;ffl-f*rir, »fW 

[0 0 9 1] 

(H4*»£ji) 

*36W©-«S:BI4t*i-i #£363gfflJ±, JR2©4fi 
^-7 h y **£ffifcfEBH-5 *>©■<?*>*. 

[0 0 9 2] 

04 (a) ta%i-±5fc, ss4oi±t, T'«t? 
fes»ig«4 0 2%frLxmM,&*mm*xmLtz 
m, r. ©^ B B B tt^^Di^{£^©jr^t^ yf-^fLs 
imztifc&&&*mi*m4 0 3-4 0 e *%m-tz>, 

r©m, ISioy-HMM (WT, *^K^fiS.U { ll 

4ti3^tGlfc*t. ) 4 0 7 SSI©** 

-uttwn (gi) 4 0 7S, mmm<, »i©y- 

h*6&)jl©JIJ¥i±, l~100nm, jfSL<(45~ 
5 0 nmffc5:t^*U\ 
[0 0 9 3] 

«l©W«K«r)*«l,fc©t> % 7i-MJy^7 

Bfa©W*©*l©^-b«i4p 
8,4 0 9MS 1 ©4ff&«14 10a, 410b, 4 
lla, 4llb fcj&fct-s; Dt»©»^y- h«6« 

sr*-j-5TFTtff±y-h«ffi («t, *mmmx 

it, IBioy-bttiiJB-f. ) i LTff^tS. - 
WP©JPV^-HMM|t*i-«TFTT?f4, lift 

-T. ) kLXtelfctZo t>£o©TFTfc*SttS»l© 

ft*«Jtf±, SEfe^-v^/WI: (4~12 M m, »*L< 
146-10 Mm) ©P B lPlSr^-L-CiSg$tL5o 
[0 0 9 4] 

ftfc, ^ + *A^*««ei#l-©i|giitt^i»«:B[tpfc5F 

■MCOffV^y- btt^KSr^i-ST F T (04 fcfc^T 
«> y-bMiSGlSt)!G2ffc5TFT) t*3^ 
Ti±, Il©»|b»ffi©P H T (04 (A) ©«4 10a' 
t 4 1 0 b i©Ps1, St>*4 1 1 a £ 4 1 1 b £©P B 1) © 

tSCliT-, LDDli4r«t5. PfY^/HTF 
TCLDDW4 16,418, CJff^HTFTO 
LDDli4 15, 4 17iti±, 1X10 17 ~1X10 
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[0 0 9 5] 

0 4 (B) fcjji-t-j: 5 fc, JS2roy-HMW 

4 2 0 («T, *Sat»«Jfcl«S4fc:t8V*T, G2t* 
-f) SrjgBfc-fS. JSlO^-HfeftK (Gl) MI2 
(G2) 14, ^©jf^y- hftSl^tr 
tt5TFT ffl4Cfcv^, f-M6»K#Gi3li* 
G 2 TFT) ©-7*- hteMT'fcS. f2©^- 

M6«Iio)liJ» (G2) 14, 35l©$'-bite8cKJ:!)fc 
flt<, 5~10 0nmffc5;i»SUK jfcfc, S§ 

©ftWSrJll/v^*:? (4 2 2, 4 2 3) Sr3gfi£i-5. 
[0 0 9 6 ] 

14 (c) fciSWiSfc, ^Wyfy^ 

©»tt©JB2 0y-h«tt4 3 5, 4 3 Bt»J*tS. 
[0 0 9 7] 

nf-r*A^TFT±ty-^*tt»r)!KW 

^, «1«)*'-Hi4 0 8, 4 0 9, 3?2©-JA- 
g4 3 5 , 4 3 6 , H 1 ©fitSWl4 10a, 410 
b, 411a, 411b, UisX b^T- 2 4 3 1 trv* 

W J'WKEtrJRSTa. pft*A«TFToy-^ 

«XI±KM>H*441, 4 4 3, nfir^HTF 
Troy-^«XliKK>I84 4 0, 4 4 2t£|4, 

i x i o 20 ~i x i o 21 /cm 3 roitS©ii-enia^fci4p 

;HTFT4 5 0OLDDtiC|j: 1 1 X 1 0 17 ~ 1 X 
[0 0 9 8] 

&*3, Sl© : ftlbfl:1ffi4 10a, 410b, 411 

a, 4 i i bOTifrroteate^fcKfc^ttft*^ 

U LDDMJKSrJKttTfcav^ r. ©tKtic: 4 t) , #1 
©*ftbm«fc, ff#©®E£Mnl--S #*©ffi 

[0 0 9 9] 

U-^ Fy^^ 4 3.1 ^ffl^TLDDSS^i 
filt5lSKftiT, |l©y-Hl4 0 8, 4 0 9 

«l§Z^©ffi©110MLTt>J^\ r©©*>, * 

#5 = 
[0 10 0] 

£i±oisi; j: u , Hmm<r>Mmi>m< ldd 

M* : lr^'1-5n5 : -^^^l!TFT4 5 0, W^KU 
^^<Dp^-^^^MTFT4 5 1, WttSffi^*Ly- 
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h*6«BtOlWiiS»VNnf L + ^/HlTFT4 5 2, pf 
+*A>MT F T 4 5 3 &R1$£.mtit,1rZ. 
[0 10 1] 

£JLkfflISfc.fc!>, «$*4lS«rflIivf\ t£3f€©IS 
©^*I9, TFTS:ffit5-i:^f#5. » 1 ©»b 

bfcWts-farfcasT?*^,, lot, utiogv^-h 

WWtr*t«TFT*r, ^hu^^BR, t-"^ 
HIIOTFTJltWBIITFTKlSffl+aciitf, Iffi© 
■ft©ffi^TFT^Mi-5ri^Blfii*S 0 Sbfc, ^ 

+*/u*#«< y&mmom-T f ts, cpu, 

DRAM, W WaillK*? Sr-S-tptttffiHI 

gg©T F T tjSffl-rs r. t -e, !M1^fefc4t>*{fiitt£- 

mmm i ] 

[0 10 2] 

-f7> h y ^^»g4rfflv^fc^ B B B ^^SSr{f©i-5^ 
[0 10 3] 

b y **ii«***«itH:, mmmm^ b y 

EllSilfcSffi (7^T^7VhP^SS) fc, #a 
[0 10 4] 

h !> * xtttofMMtvt. ***«T?»±," * l * 
JW«T?»Ufc«3!lOTFTt:au6i-«. BBt 
*3V>-C, lil^Wnft^HTFT 5 4 2M5 4 

SUTFT 5 4 2©^|ftHJi-5o 
[0 10 5] 

*-f\ SS5 0 UC, ■■fflftoroffiflfSrffl^TBMtS* 

tt, 2lOTIi^Mt5. *T^fet, X«S5ffiSc 
^L-C7 P 9X-=rCVDjfe-ei 0~1 OOnmOlftlft 

^jBttt LX^V C V D jfet 4 *3 5 0~1 5 0 nm 
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WRtf?*, *J*5£;tf?*, '✓Dai', 

frtfejafrf 5 7-9 * ^ y ^ £/8 v * 3 r t » -C # 
5 0 

[0 10 6] 

^c^t?, ft 2 (DTmm±Kmm 2 5 ~ 7 0 n m 

L<tt3 0~5 0nm) 0¥«flcK«r«AU, 7* h !» 
Lfcgt, ^©aiy^v^fefcit), :=Fgftg|5#£|& 10 

@ffl©^#©¥3MM)s«:3Kfifci-3. 4*?, ¥ag 

$)S©^j5£:*$xf±, ^*n©^ (*/*s/*Ss, LPCV 

^Sfcttlf^s^A (S i Ge) 
fc»J* U U-tf frflMt LTft H B B ffiS*II[£JFM Lfc 
[0 10 7] 

ft&, u-f-' igf H {b)S-r-fe B B B ttS^J^*^$il- 5 *£> 

Y AG V — U*, YV0 4 1^-f*fflV^. rtlfcOV- 

tf*fcft**-T?*:RfclllftU *f#W!iliiiitt5*ft 
*J8^3 i&K ^ B B B ft©^#(4^ife#/55ji^3!K-f-5 

ffifl«»3 0 [Hz] t U u— D^A-*-*** 1 0 0 
~ 4 0 0 [mj/cm 2 ] (ftSW^Ji 2 0 0-3 0 0 [mj/cm 2 ]) 50 
ti-S. YAGU— ?*m^Z>m&\Z\%*:(D%2 
i*Pft4rffllv<^«WHfcfci~ l 0 [kHz] & U v 
— T^A-^ffiSS: 3 0 0-6 0 0 [mj/cm 2 ] (ft*tt»C 
(4 350-500 [mj/cm 2 ]) itSi^\ tUil 
0 0-1 0 0 0 [miii], $Ix.(f 4 0 0 [ ^ m] T'^tftifc 
Lfcv— !f3t4rSfi^ffifc*o-CB8itU, C©B#©8:R 
i/-if*©a^-a-fc*^ (t-^-7 77"f) £5 0- 
9 0 [%] £ LTff 0 „ 
[0108] 

(±y » © K-t°>'^^fi ; ort.j;v\ (H^tft ' 

^) o 

[0 10 9] 

V^fltffl~l 0 0 nm, S?*L<t±5-5 0nm©ft 

i©y-hlMMH5 0 3*r«WWa. *56ttfi9-Ctt, 7 
7XvCVDSt± <0mW-5 OnmdSlbtftSilS!: 
ftfe, mi©^-M6»«ft»tH*Ri- 
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Rfl&*Mk aMB£*M») Srffl^-CbAv\ 
[0110] 

5. **ffi^T'tt, Bi©^->*6seifc«LTiiij?3 

OnmOlfc^Vd'/Htt, &W1W3 7 0 nm©*>" 
^*yi4»SWl/C*i©*1t*i1-*. 
Ag|*5 J; * s ^ x x ^If (i, xrtyf mX'Mf&ir 5 „ 
[0 111] 

ft*j, *aat«T?»; mi©^mif^»b^>-^^ii 

V>-f*L A- (Ta) , ^V^^V (W) , f-^ 

>(Ti) , ^U^fy (Mo) , 7/U5-^A (A 
1) , ffl (Cu) , ^BA (Cr) , (Nd) 

m-m-*??**** (AgPdcu^) £js^t 

[0 112] 

jpLftl^) W*Ltt, <£&©:*■ y^^fe (R I 

eSe, ecrS?) fcio, ft i ©*«* ©^*ft»» 

tBs*L.T, JBloy-htS5 0 4, 5 0 5&.T>'ftl 

(Dffimmm 5 o e a , 506b zifm-tZo 

[0 113] 

Weft l MMUfc ft l ©y- h«*i&lWIS l 
©*|Jib«*±t, ^*B©a^^|-f^fflv^rllis:5~l o o n 

m©«2©y- h«ME5 0 7 &mitL-t&. 
[0 114] 

*^itflJ-e(4, 7"7XvCVDSI:J;9M6 0nm 

m\mitmmmmwmzhz> t©T?*< , te©«e« 

[0 115] 

©*«ll!l»4»i©*«KilSl*fc, ilIJf:3 0 n m»»k; 

[0 116] 

If) *2©W««©=PS4«S^*I»*'UT, 

2 ©«cKSrff 2 ©y- hmmRvm 2 ©«a«g^^ 

fitfets «2©y-h««i:ft5S8»S:V5? 

^^niofci, »2©»m«sr3is'^v^LT 

ft 2 ©WibllS 509a, 509b, 510a, 510 
b, 5 12a, 5 1 2 b SrlS|B#tff^i-5„ 
[0117] . 

ft 1 (Dtf— bWM 5 0 4 , 5 0 5, ft 2 ©-7*- hUffi 
5 0 8,.$lfflI8li45 0 6 a, 5.0 6bMS2O 
ffilb®B 509a, 509b, 510a, 510b, 5 



12 a, 5 12b tr-v^^ k LT, 4d»©8tfrT (-f 

i±, ^FMti© K-Xgfc lxio'Vc m 2 i U init 
«E*80keViLTfT5. 4*5, n IS 3* 
tt*5c*i: LT 1 5KteM-t:a5n*, ftSMKfiy v 

(p) sfcttitfc* (as) ^ffli/->5„ ^mmmx'ti. v 

•y (p) &*t?fls£fo&*tt*j£LTjfV''5. r©^ 

[0 118] 

Set, pS^WttfcK-tfv^-rSRfctt, 5FI«iffl~ 
K-X*«r 3xio 15 /cm 2 iU JPSWESr 3 0k 
eVtLTfT5o ftfc\ pS*tt-§--r3**fitt5c*fc: 
fi, 1 3Kfc*i-65cilf, *f«CI«'oy (B) 
^Si^SflS, -©iK nUTFTfiWi?* h^-* 

[0 119] 

yff5i5, 5 i 7Xt*p®*^-t-y-;*«#;&T*K 

[0 12 0] 

jfcv-e, fi^airtTo-C, ¥^ttl!g©iiSiltt©l§l«, 
J: tf*ft*;h.©¥*#:ltfci8A S ftfc^M^TcSf CDS 

5fy K-y— ▼A'Ts-zHfe (R TAS) ^jiffl-TSi 

[0 12 1] 

a? i vmmmmm 5 2 0 2 ©« mi&»]i£ 

5 2 1 SrJBfifc-fS. SI 1 ©SP B l*fei«5 2 0 (4, ^.Ji* 

(DM?mmm5 2 0 i LTT^X^CVDSjfc J; 19 mj? 
5 0nm£D^-fb^)li*^i-5o <W-, fi&St (3 0 
0 ~ 5 5 0 °CX~ 1 ~ 1 2 mW\<Dm!&m) Srff V>**-fb* 

ftotti^. roxaamojinieMis 2 ok* 

tSIlt'SbS. ft $3, 7k^lk©-ft!l©-=fl£i Lt, 
X-v * (7° 7 XV J; 15 Biti S ilfc** £H v ^ 5 ) 
^, 3-1 0 0%CD7K*Sr*tf»HM c f 1 }--C3 0 0-4 

5 ot-ei~i 2mm<nwmm*?fr>x i b$k\\ 
0iJ-er±, a*#fflftfT?4 i o°c, i B#pnroipfi*ff 
5, 

[0 12 2] 



h?LSr^ri-5fc», fttej&dM-am*©*«* 

B^v^y-r-sr^ftuttrtur, ->y=>>- (sn 
tmm (o) tfflte«-e#«M»itas»*sn, e^st 

/u*A«, *fctt3SfftfclJHb**© 5 %'>ft <H11 

#.5. K«8 0 0nmO||fl£^llME»» 

[0 12 3] 

MtfSaJ'd'* h*->utr»J*C, y-^W3ltl"K 
W V«#£*;h>&h*«ttfc^rSEiR5 2 2-5 
2 5£?lM1-5„ 
[0 12 4] 

20 fcfc, mib©iE»i, JfJf 1 0 Onm©^^^!!, 
M3 5 0nmO^« (ft*WKltt, 7;U5 = 7AJ: 

->y=vt KtWfi o o'nm©*-*v*fc 
©aJHl^^y^>-^L-CffM1-5o 4:33, &»©«•«■ 
t LTIi, T i , AltSi i ©-g-^KPSk-f , {&©{& 

[0 12 5] 

»3©^Fb%»5 3 0 **»J 

■e»±, kb-s 3 onm©r^ y^«ii*rwj*i-a. ft 

*3, m3©Jtr^6&lIi^aJlfi3tiU, «R|it6«R©liQ 
50 K, Al, T i, W, Cr> £^t±JRfi«ril«©Kl«SK 

ur.t>J:v\ r©5i«(4ilf*SgW^Sr«*1-SJ;p 

[0 12 6] 

^ b*-/v^rffML,, ^IttKSrl 0 Onmff^L, effM© 
5f^!c^ r. t 5 3 1 4rI0j5S;-r 

5. ftfe\ St+S©?S B B B *^^e«r#5S^i4, Pl*tt 
flit LTJteSjt^cKv&JW*, ft*«Jfc»±T/l'5 = ^ 

Srffl^tutf i < » 3ifiS!©4KA^SeS%ttS»g-»:, 

(InjOj-ZnO) , K<kaE« (ZnO) , 
[0 12 7] 

«±©#ie:L-t, nft^HTFT540tpft 
i^/H!TFT5 4 lA»P>ftaatHia»5 5 4, ili^TF 
T542, 543i ZfiirZm^ 5 5 5 
50 l«t5rt^T^5„ 7^f-f^h!J 
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?xmmft$E.f&-r a„ 

[0 12 8] 

ZCDi.o'^ ■W©#v^-HMWI**i-5TFT 
tr«tl(IIS&©TFT (ftSMfclte, CPU, DRAM, 

V^- Mft|RBtSr*-t-5 TFT SrHXtttt© T F TXli 

h®]!ss&©tft (fta«ter±, ^y7ria», ->7h 
ta. fc*s, #*it$j-ei4, KnmK (wf^^ 

5 T F T(£oViT3S12LTV>;feV'>;j^ ft i ^»^75S 
ft 4 SdfiMHftfcKiftoy- b «*K©*v >nf^^H 
TFTXtfp*-+*A«TFT«r»Si*.tfJ:^i 
[0 12 9] 

4*3, ***«IO*|IIllBXUniIiRffl«t© T F T fc 
(4, «l*Jt3Blftfc1E«l*ixfcTFT4raiJ£Lfcas, £ 

WcKfciis t o-eitft < , ft 2 S6fl0gffi~* 4 Hit© 

»«fcE«* ^LfcT F TSriiJS-t-a r t ttf* a„ 
HUM 2] 
[0 13 0] 

[0131] 

*«i±U:tt5S**»*-&tpJl*^LT»lRl«ffiiiS^ 

stiT^a. £Sis-jtffl©SB#ira, a#aw*#L 

[0 13 2] 
[0 13 3] 

J4n^-^;H!TFT6 4 0, p ^-Y^vMTFT 6 41?:, 
BStHHtft t*3V ^T(4 p .*/H!TFT;&=> 6, * 5 
J1TFT642, n^^HSTFT^fe&a;*.^ S/^V^TFT6 

4 3 ^js-f a 0 *susfiaj-T?f4, mwBmix^ 

Lfc«5t©TFT*ilJ£1-5 0 i-4b%, ^tgtass^ii^ 

^3it5n^^^^S!TFT6 4 0, p ^-r -tvl-STFT 6 4 1 
i4, ftl©^-b®16 11, 6 12, St>'ft2.©M 
««6 13a, 613b, 614a, 6 14b*tU 
H^®*©pf- J r^/H!TFT642, n^-y^iSTFTe 4 
314, fg2©^-Mt«6 1 5, 6 16,S0Sl©i 
617a, 617b, 618a, 6 18b, ft 2 
©HibSffi 635a, 635b, 636a, 6 3 6 b & 

[0 13 4] 
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aft^HTFT640, pft*/HTF 
T6 4 1, SIIIWTFT6 4 2, RtfiX^ 
T F T 6 4 3 ©ft 2 dif— b «f If , ft 2 ©MTiBf , 
' SS2.©y- h*S±t, gtffl 0 0 nmOaftlSJi* 

6>4a« i oiniome 2 0 £j£iriLfc©tb, 300 

~ 5 5 0 °CX' 1 ~ 1 2 ftf/lim U ,^^ft:Ji sr**^-t- 

a„ *$mmx'ti, sd*atfflft't'^4 1 ot;, ntsron 
jhh-s. ^©isi4, fti©ir B i!.&r#ii6 2 o(d^*ti 

;<? KtiMH-aia-ryabs. 

[0 13 5] 

5S2©jBiwft»K6 2 1 &mf&-tz> a m2(Dmrmm 
Kffltmtt, si©ip^fe^niisi«©*t»*ffl^5i 

a„ i^te^fraiirfflWcm^, 7* h y ^77^ 
^'-ra t ft^sr^-ram 1 ©n p«tr»*i-« r t #-c 

(4, «fc»*f3«ffi©ttB* (#/<Uy5?) ^i*<4 
W*£ 1 . 0 5m m©«3tettT* !> 

a„ r©&, ft2©ip a i«#is©^^-=>'^s.u ! ^s' 

f-v^fefrv*, fc«fea»fcrt«*#i-6»l©llnttt: 

^j£1-a„ 

[0 13 6] 

4*5, #S^©J8#£»llBr±*6fc*feL-C^5fc 

ft, *2©sn»«:)»6 

*MT 3 
[0 13 7] 

set, « 1 ©w umtxm 2 ©ip B w#§i6 2 1 *m 

iWbs *iao a» e> * a ft 3 ©1 mmmm 622 j^-r 
5. **Jtw^Kjs 3 ©jip B i»it)iit^ks^iii*js^ 
a 0 »K6 4 #iii/5^4aft 3 ©SP B i»^ii?:JF«i-a r. 
1 1 * 9 , ^2 ©ip B ^«^e>3g4-raift^^ 

^0 [0138] 

fc«, ft3©ip H i»r#)g6 2 2, ft2©jip B iifefi)ii6 2 
1 , ft 1 ©«m««EiK6 2 0 , ft 2 ©^- Masm e 3 

ft2©BBpSB^fig-rao r.©tt©, xyfy^fti 

[0 13 9] 

5<? ft2©fflqg|S£ffMLfcm, ft3©JiP B 1| ! fe&lli 
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±&TfM2<DMnmz&MM&M&U y*WJ?7 [0143] 

-xliMKW>lS6 2 3-6 2 9, KiH (Ho* So MCtt, K^Sftfcffi*^** 

Uftv>) ?rMt5. &JRB*tt, r/u? = ^A (A *J K jT-«»t^fflH*l 

i), ^y(Ti), *y7T> (mo), ns^*^r«<b-e*!i>6>atftLfc-axri*» 

fy (W) tUtt'/JaV (S i) ©5n*a»e>fcaK «©®4r^-tS 0 *fc, W^iSAftett^jEdl&Ati 

II (T i/Al -S i/T i) Sr^tL^Hl 0 0/3 5 0 [0 14 4] 

/l 0 OnmtfiLfcCt,, 5fS©3gttfc^*-=> iO 3§*JI©±ft:i: ft3***m&EATK:* fc «d 

6 2 9S.VSiK tr»dM"5. *?s^«|i^W J U5H 

[0140] ftfWfO^B^trftCftiU 7iS/U7Vh?-feV 

#*tf fcti*. a»Si LT\ #i?3tX»±*#a©« 20 [0 14 5] 

fttt**-*- a #«t*m-c« 4 ©jt miuuRrajft-t- a ft&?**ttft;6'Ki t. u-nt, #j^?7ssn/i? 

i-S®g©ISS^ W^Vyf) tfSigKftSi:^^)* ^!J7^>yif iSfeO, tfy (^77i = wyt*= 

iSfcSo .*fc, ->adft>*y I'V) (poly (p-phenyl.ene vinylene)) : (PPV) , zK 

VDay (Si) (O) t ©J^T^ftflHfcasfll y (2, 4-7i=^fcl/ 

W&&\£&%< kh7k$l%'£trtt^ itzitW. » (poly(2,5-dialkoxy-l,4-phenylene vinylene)) : 

«Utfc7y*, ta-*;h;, *fcr±*«iaiMk**©3 (ro-ppv) , *ry (2- (2" -;n*7u-^*y 

^<i!)HWt5WT«UtJ;K *i -5--* 4-7^ = u^t"=u» 

»Jt'(4s m4©l^»#llil-, JSftttT * y /um&0E (poly[2-(2'-ethylhexoxy)-5-methoxy-l,4-phenylen e v 
SrfflV\ '<#-~lsyRTf$=c-y h^y^^&fTVV 30 inylene]) : (MEH-PPV) , ^y (2- (5?T^ 

4«fe*»ftrt«**i-SJ|l30||P*fcWrt+5. 3^->7x=;V) -l,4-7s5U^5Uy) (poly 

[0 14 1] [2-(dialkoxyphenyl)-l,4-phenylene vinylene]) : (R 

illg6 3 l#.tf»4©lPfli?&g:i£6 3 0©±(d!4 OPh-PPV) , #P^77x=uy (poly [p-pheny 

3&ft*W*-£tfl 6 3 2 , Itffii LTlt^i-S»2mffi lene]) : (PPP) , tf]) (2, 5 — i?T^=> 

6 3 3M^yi"«— (lift) Srl&rtSo 1, 4-7^ — U>) (poly(2,5-dialkoxy-l,4-phenyle 

*1«*6 3 1, 38**5tS:^trH6 3 2, *2mffi6 ne)) : (RO-PPP) ,*!J (2, a-S^y*^ 

3 3^Hfti-5S8(fciS^K6?|fc3S5t*^-iJi5 0 -1, 4-7s=UV) (poly(2, 5-dihexoxy-l, 4-pheny 

[0 14 2] lene)), *°y^^-7^>- (polythiophene) : (P 

C©3i3fe«C£^t!>Ji6 3 2©«^f^*P©f#i*SrJl T) , tKP (3-TA'*/l'^7 = >') (poly(3-alkylt 
V^rii s T'§5„ f ltg6 3 1 tm2mme 3 3 <t 40 hiophene)) : (PAT) , #!l ( 3 -^i/^f-^rV x. 

(DWi\zmW-f^%mW^tsm\t.\t., 3§3fcJf, 1E?L?£ » (poly(3-hexylthiophene)) : (PHT) , *?y (3 

AJ1, ft^&AJf, mXMStM, « ; F*iaaMtl»-ar4 -S^n^S//!^*?*^) (poly(3-cyclohexylthio 

tl, Ctlfc©l«l^tifc^,Xf±rtte©Ji*ffM phene)) : (PCHT),;Ky (3 -5/* P^S"/!/- 

t8*W<HKtt4«#»*iil*»lti 5^ fc# 4-^f^ft7x» (poly(3-cyclohexyl-4-methylt 

JWIttlfc, JE3LS-7JB, H^ftAJl, hiophene)) : (PCHMT) , X]) (3, 

JElimmM, M'f-m&Mmtf^lZthZ, SfflCELi ^^y)V^y^y) (poly(3,4-dioyclohexylthiophen 

^tt, »«/»3Mi/ll««t)i»!:8Ui**lfc*iafc#U e)) : (PDCHT) , <X y [3- (4-*ir?-ft,7* 

T*3t), i©t#3t}-iOX.T, »ffi/£&&AJl/$S3feJl -f-^-yaV] (poly[3-(4octylphenyl)-thiophe 

liS/:E?L&Ag/3§*Ji/«^»&JI/» ne]) : (POPT) , #!l [3- 
^©WfcKOlLfcffiJSSr^UrVTt^V. 50 yV) -2, 2W7xy] (poly[3-(4-octylphenyl)- 
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2,2-bithiophene]) : (PTOPT) , *'!)7^U> 
(polyfluorene) : (PF) , ^]) (9, 9-S?T/U=¥ 

;VyjV$-Vy) (poly(9,9-dialkylfluorene) : (PDA- 
. F) , *!) (9, 9-^^^7^W» (poly (9, 

9-dioctylfluorene) : (PDOF) H/^ff b*l.5„ 
[0146] 

ftx°%z>mmk&ma-$, (d 

LC) , CN, ST/S i, Ge, ^tv'!)^^ ^^Zfr 

jgtZn, Sn, V, Ru, Sm, flfctt I n i 

[0 14 7] 

•CbftV>„ 
[0 14 8] 

4*5, 3&#Si^©3g3fcii, -Mietii^II^ 20 
ffitSa»©3S3fc («*) fcHagUhfitttta*g>tt£tt 

[0 14 9] 

3?2ft«6 3 3 t LTfi, AJlfifcaiT/u* U&JRX 
kft5#$£-©£-£;g=L< lift^Slv^. 

iLT«, Al, Au, Fe, V, Pd^W^, 
T/u* y ^JRXttT/u* y ±Jg&JR©JMWHi: LTtt, 30 
Li (Df^A) , Na- W-hSfrA) , K (*!)(/ 
A) , Rb (/H^£A) , Cs A) , Mg 

(■^^i/^M) , Ca , Si (* b n 

yf^A) , Ba (^y?40 **t*(fe>tb5. *© 

ffi, JUtbBWI-fc'fcYb Hyf^t'^) , Lu (A- 
Tf^) , Nd , Tm « 

fcjifflUTtAv\ fg2««©ft$(3\ ±K&JRj*#fc 
T/u* y ^KXfiTA-* y ±ig&J|© 5 3 
eVJ^T©fc©4rO. 0 1-10lI%t*4fc^fL 

-c, B2Sffi©ff£f±®±iS£1-*U;m<, ffifcO. 0 
1-1 /im©$SHrti:L-C, a^t-A^ife-t^i- 

[0 15 0] 

;N-5,->^-> 3 yl (H«*i") iLTtt, swbvy 

[0151] 



#H 2004-153255 

34 

iS^E6 0 ltftffl^tLSo SlClitLt, 

*jh (1 to •OMb'fv^^Aiifls^xiMk) , ttfc^r 

Vi?!)AiHt;I^ (ln 2 0 3 — ZnO) , SHklEfS 
(Zno) , ■Wfltell*r#tflMk-Y^5'A^X (IT 
SO) 30 Srffl^T^i-So l2©tSCtt, 
lnm-lOnmW^WE & L < L i 

So 

[0 15 2] 

alOilCtt^ nf^HTFT6 4 0i pft 
^HTFT6 4 12i>6>ft5«1j6|IIS&6 5 0, p^ir* 
;HTFT^fji5tttifflTFT6 4 2, n^-Y^ 
^iTFTH45^yfynFT6 4 3Sr*-f-« 
5 1 fc*H-WE±fc»jW-8EL**«t« 

*5, **JS^JT'tt, P®)|I]Sg©TFT (>>7H/^^ 
[MISS, * * y -EK, 

r, -y-v:/y fcBB-r*TFTteov^r*iE 

»fll©J¥l > n f - T F T S.T>* p f- \ *A<m T F T 

[0 15 3] 

Sfefc, **ISMOTFTKIi, *i*Wffitia« 
S*ifcTFTt»6Ufc*v rtLtffibtLStw^ttft 
< , m 2 SafiJBffi- » 4 £H3&1g|£lEtt ^fcTFTi; 

[0 15 4] 

r©j;p{c, £gfg|g|2gcDTFT (ft^Wtett, cp 
u, dram, m^mmm, ^Ftamm&m ^mm 

©#v^-HMMIfc*i-6TFT«t*U H3l«R« 
©TFTXte^amSS^TFT (ft^tfjfcfi, /<y7r 
PR, ^hu^^il^ w^v-y^El^ fyT* 
!l^^@Sf) fciW©Ji:^y-hi(6»BtS:*-t-STF 

t -r a c t -t\ el ^^secofi^^ttfe j: t«t 

[0 15 5] 

i xtmiisai 2 -cot F'Ttawii-a if* 

*tfe©-Stdt«?rBa 7 Srfflv^rRMi"*. 
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[0 15 6] 

17 (A) idfe^T, #7^Sfi7 0 1±l:i0 0nii 

5„ J E:©.±fcy?X-vCVDjfe-T?^S*T-fc#ft!((3i* 
117 0 3^5 4nra©g:$tffM^tLTVNSo 
[0 15 7] 

Sctc, 17 (b) fc^-f <fc 5 fc, ^frli-u— if* 
SrflBJHi-a. ¥*^Jiffllf,Mtlil^SU-if3ttt, N 
d:YV0 4U-1f«aS«*»6aBK«»fcJ:!)a** 

Mtt (5 3 2nra) XibZ 0 agW6fil/-lf3fe«:*¥*fc 
J: D««nWttK***^ MS 7 0 1 t u—»f*7 0 

5 wmimmnmmm mciias #&k& 

«7 0 3 *«F*{b £**£ B B B tt££li«I 7 0 4 Srfcjfc* 

5o 3fc^3Rt UTttF 2 o©->y v vvi>wsxifim 

I^TfiM] 2 . 5mm, ®# 2 0 m m©*flfRJW£'1-.3 i 
[0 15 8] 

G, YV04, YLF, YA 1 0 34ifffli|tC r , 
Nd, Er, Ho, Ce, Co, T i XfJTm^ K— 7" 
Lfctt*Sr«ofc !f3S«SttSrjBffli-5 

So 

[0 15 9] 

SiJ©*l»?B*^* J f-fcJ;oT#fcixa*^.u-lf3feS:ffl 
[0160] 

Nd:YV04 U-1f3Sfig1t©JS2il5Wft (5 3 2n 
m) £fflV^:|§-g\ SK&fi(±*'7^»S7 0 l&tFF 
*tt7 0 2&3£iB1-a©-T?, 17 (C) f*t±5M 
7 7 0 1 fflltofe V— if * 7 0 6 Srflgi* LTt'A 

[0161] 

rjLt, 17 (D) fc^1-J:5t^ u--tf*7 0 5 

XS7 0 6^,BB,|f^tUfcM«^t.fe B B a ft^)i^ 
i*K7 0 4Sr^-tSii^T'f u— !f*©;feg 

ttjfe*i-5»^K:tt 1 @©*£*fcv-1f 

&Kifca**ttl L©»I£r«WaS r i t> PTflg-Cfct) , 
±**"¥-**tr±*fT 2 0 1 fttr£3tt£ 
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U satm tar*-* 

[0 16 2] 

1 ©-Cfc^tftfi© i — i © 
[0 16 3] 

«9 1 Rxtmrnm 2 tsas-ts rtt?, $ & 

if flD«ifW»tt»J:r«B«HttrKB±S*, too, {Sfj»ft* 

[*Nffll4] 
[0 16 4] 

#Hli#J (±, 1 &tfHK#J 2t'TFT fcjgffl-j- 

5„ *»t»i, *6ftSiS±C3gJ5ltS*i.*:#*»i*llt 

[0 16 5] 

20 18 (A) K»+J:5fc, **#ll & IW*Hfc;tf5*afc 
S801 itTiR8 o 2, #Nbtt£*K8 o 3 

ittfS 5ppm©*^?S*^ tf^^LTitt^55*-g-#Jl 8 
0 4£5l£$1-3o 
[0166] 

*©m, 118 (B) T'^i-j:5f-5 8 0°C, 4f$IW© 
JPffttoSt J: t)#*KS*BISrfeS{b**5 0 INMIstt 

j*$tLfc^i,ttS*il8 0 6f4#^*7c:i±ff«©fe B B ^ 

*^ur^?), ^©«-^©g a B B iig:isft(c(±fe$#^© 
^[^tt^toT^fiLT^sfcfe;fS B B B tt^»o-r^5 0 

*fc, (l l 0) H©Efi*#i«^i^51#«a*fc5. 
[0 16 7] 

*©&, 18 (c) -e^1"J;5i-5iSISiiw— if* 8 
0 8 «rife(ELT»Stta*K8 0 6 ©ife B B B tt£[p|±£ 
18 (D) T?*-f±5fcttA14&*K8 0 7&# 
5o v-f *©P,?Jtfc J; t» fe e B tt££*lll}4?« LSSSS 
4? ittz>. ^©Bfeii'fki-ffoT, i/-if*©^**-[Pit 
#*tfcWBS1-* J: 5 tSt H B B )S;*^^$tiS 0 r©l§ 
£\ ^»»*sas»o A«&g*K#jgjft $ hx^ s 

©T% **5ffi©fe B B B ©Wtti-^WS:©^t:l»<^ t ^ 

jt^ij i xttsatw 2 fcaffl+s - 1 &X'$ s 0 

[0 16 8] 

m i atwat« 2 tcjijs-t-s n t -e, $ e, t^^^gg 

olifW»tt*JJ:t«I«tttrn»j±4*, too, <6?«3t*^ 
50 fl2trHSiifc!i*-e#5. 
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imam 5] 

[0 16 9] 

itM i xitmmm 2 t?t f T\z.m%ir 

[0 17 0] 

0 9 (A) mMM3bWlWiKtfyxm 
«9 l l±KT«M9 l 2, 1 Str»A 
-TSo *ro±Cv^J6W9 1 4 i: IT 1 0 0nm©g 
fl^Sflt&^X^CVD&T'JgjSU HPgi?9 l 5 £• 

y >T)V&fc 5 ppmfflzkS^ 9 1 6 fyift 
3„ N i »nnf«9 1 5t:# B B B ^lii:S-t5o 
[0171] 

^©1, 19 (B) T?^1-J; 5 £ 5 8 0°C, 4«PWO 

ftM*5c*o^fflfcJ;!5, FJn£fS9 l 5A^SS«Ii¥ 
ff*#l*ll!:j**i-6. - 5 LT^J#*ftfcgfittg*fii 
9 1 7(4#«*fciiS+«£OM B B B ^*^LT)5g'3, 

[0 17 2] 

^(Mci-srifcj;!3ia9 (c) x-m-tkotem^m 
fc*»#i*3»« u aateen i xr±aate«y 2 tajn-s 
e ] 

[0 17 3] 

T, 1 0 0 7*J§5j8Lfc|*, Bt+fcl'o 19 

[0 17 4] 

0 1 0 r-*i" J: 5> fc, 1007 ±|c, * 

V«^*ll-t?^5^y 1 0 0 9 WL ( ^-©± 
y v^iM HOlOi LTT/u^XttJJ v 
* 1 X 1 0 20 /cm 3 ~ 1 X 1 0 2 Vcm 3 ^£;h.fc#M&W£ 

[0 17 5] 

tffll, 7 7 -^^7=^ia5 6 0 0U 12 
f^Sti-SRTAii i't) 6 5 0~8 0 0°C, 3 0-6 

n i %fy* y y^f-^r noi otfitfstscijs 

5= rrofeSiCj: DfeiffiiilSlgl 0 0 7©»K5c 
Hf$S«fSl 0 17 /cm 3 «Ti-rs^i:^-et5„ 

[0 17 6] 
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n«Ke*#T?fTbJi« y y * y y^Maaiat^ 3 r- 

iff-?* 5. 
[0 17 7] 

r© J: 5 fc, **3f$l©y> * y v^*jfe**JS« 3 

immm 7 ] 

[0 17 8] 
[0 17 9] 

r^r^^? h y ^^Sfii 1 0 5co^*:t(± N 
SPi 10 i^Eg$tL-rv^5„ HStgBi 1 0 i©±ffiic 

ISUO 2*SE*StbTVS„ H#^51 1 0.1<OtEW\z 

it, y- hflrHMiftmwsfc*®^- hflrattubH 
g&i 1 0 3asE**ixrva. **ffiMfc*ufc^j-c 

tt, ^- hflHHgURttHI&l 1 0 3 filliSlf ^©mMt© 
^©lEg^T^S^, rtUi, mm\z.MLXtc£ttfo 

tLT, Rtt**a*»R^tfAv\ fc*TU ESgco 

*fc, /<*/u±fc*MBHII|i 1 0 4#»rtb 

1 , y-^flr^i»JE»iiiKi 1 0 2, hff^tiuesfi 

HISS 1 1 0 3 fcflfe»**t5. P C^fcfflwo** 

[0 18 0] 

^iblC, FPC1109^Lt, ^ffifcRH-btLfc 
/K7)H*lf|5 110 1, HIS ESS 1102, h 

mmmmi 1 0 3i-fti&$tb5o 

[0181] 

/ujwi 1 0 7*fc**ix» *>bi»c»r^y-f^hy 

^ ^*«±fc»*S tufc^^— y-ic J; oT-to^ft -y ■ 

^OWllO 5»fiISl 1 0 6 t<DfnW) *f*o 

1tftMX\ MAXtfi 1 0 6*ISt)#rt6>ft6. ^ro 

S^/uJW 1 1 0 '7 SiiT v ^ ftvM»^ J; 19 %A 
*m*ftA*itv MJhjHi 1 0 8teJ:o-C«B4*i8. 
BH±oXBfcJ:9 % ***i?a-A*3lE*-r«. 
[0 18 2] 

ft*s, K«illKXf4«l1SliaK©-»t«S:ffloi cSrffl 
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[0 18 3] 

5o 

[ttH8] 
[0184] 

#3sbji Ltw^^fcTFT am* t£*i?=L- 

lEC^i^a-^) fcfflv* it BP*>, -til 

[0 18-5] 

I?:*-*, «ttt«B«). I?****?, ?*J9fr** 
7, /<-yt*avi? a -?, fu t-g<m 

11, El l 2 msjcf „ 
[0 18 6] 

-e-S-^ijT'fc D , g# 3 0 0 1 , 3 0 0 2, ^ 

SB 3 0 0 3$£.fc9#$£*lT^3. #3§§3f;:,fc»3tf* 
&ft*TFTS»S*g|S3 0 0 3i:iilffl£ft, #3§!3J 
fc J: 5 J: <3 *< flHMt©*^? u trg«Si*^j*S-e-a 

[0 18 7] 

111 1 (B)l±*31PJ!^iijlLTfx^p<7«r^$ 
*fc-#lJ-X:-fc^, ##3 0 11, 0 12, *j*r 

A*gt5 3 0 13, yf-3 0 14, 

0 15, SMI5 3 o l 6^fc.fct>1SfiS<;£ft-cv'>3„ #38 
WfcJ:DfHH4iiSTFTa«B*3i%ttlao l 2 
£ft, *JMHcfc5, 'MtSMo&'fft*^ 

[0 18 8] 

HI l(C)tt#*Wfc«ELT>'-MH©/<-y-*-A' 
a Vtf»-*£*J$£tffc— $«-(?*>.!}, ##3 0 2 1, 
tf#3 0 2 2, «^f|53 0 2 3, F3 0 2 4f 

«l4^*gP3 0 2 3 fc!tJi£ft, *5SWJCJ; 

t?, <6?H #«Tf fc 5 y a v fa"-* «r*j* 5 tf 

[0189]. 

Hll (D)I4#3PJ3 £31/13 LTPDA(Personal Digi 
tal Assistant) £**£*;fc-0!|-efc 9, ##3 0 3 
1, ^^^7^3 0 3 2, SjSgB 3 0 3 3, Wfeft? > 
3 0 3 4, ^y^-7i-X3 0 3 5#{c:J; 9#* 
StiT^S. aMSWfciOfWSiiSTFTattEH** 
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AS 3 o 3 3 fcjiffl £ ft, #3§Wc «fc 9 , *S-Ci)l46£;as 
*< Mttfefe PDA****** i t 
[0 19 0] 

HI 1 (E)fctfc»Hfc^BLTtf#S^«&*jfc£ 

fef), ##3 0 4 1, S^SP3 0 4 2, j&fM-l' 

0 4 3, 3 044*fcJ;iJl8j*i*;h/CV.S. #|SBJtJ; 

9^M£ft*TFT£;(£(43^£|3 3 0 4 2S<ljg|!£ft, 

#3653};: J; 9 , /h!!^#«>ft©K^3i^&#1-S#- 

[0191] 

HI l (F)(±#MBJ!trSifflLTT f ^^^*^7£^j5g 
£*fc-0!h?fc9, ##3 0 5 1, **§15(A) 3 0 5 

2 , gllg|5 3 0 5 3, jftf^^W yf3 0 5 4, 

(B) 3 0 5 5, ^?fy-3 0 5 6*fcJ:!)i**nT 
9 tf*£ft* T F T»If43t^SlUA) 

3 0 5 2*3J:TJ%*«P(B) 3 0 5 5fc31Jl£ft, #JPJ3 

y- 7 ****** r t 3„ 

[0 19 2] 

HI 1 (G)tt#*Hft«fflLT8#1tB**rt3**: 
— i&lT-fc 9 , ## 3 0 6 1 , ^^ffi^l^ 3 0 6 2, 
XtlU 3 0 6 3, 3 0 6 4, Jftf£*l' 306 

5, 7>ft3 0 6 6^i£±9#ffiS<;&ft-CV^ 0 #?§BJ1 
KiJ:5fMI*JxSTFTJ6K«:**«3 0 6 
ft, 'fcJSHfcJ: 9 , /hS ; e*»«OilSv^«»«tr*i-* 

i«#«as*****s r t * 0 

[0 19 3] 

HI 2 (A) ft^nj?s^-TJjb!l, &»i§g2 6 

0 1, ^^y->-2602 «ffSr-g-tf. 
[0 19 4] 

Sll 2 (B) tt!)rl^ni>xi'i'-tJb!l 1 *#2 
7 0 1, MS12 702, 5 7-2 7 0 3, *^y- 
V2 70 4^&"gtf 0 
[0 19 5] 

ft*5, Hi 2 (C) 14, Hi 2 (A) Rt>*Hl 2 
(B) <$\Ci3t1fZ>&MBW:2 6 0 1, 2 7 0 2©tI3it© 

-«a**ufcBi-e*)*. &*fsm2 6 o 1 , 2702 

(4, ftjRft^SR 2801, $7-2802, 2 8 0 4 ~ 
2 8 0 6, ^^B'fy^7-2803, 7°yXA2 

807, miam^mm 2 8 0 8 , immK 2 s 0 9 , s 

2 8 10 -C«Fj5jc£ft3 0 KM3t#S 2 8 10 
i4, IB:WvvXt:*tf**3R-e«jat4*i8. #*ft»4 

T-jjottJ;^, Hi 2 (c) tpKi&vvrfcep-r? 

*+«7-fA'A^, fiffi^*fSSii-Sfc&C07^yU-A, 

1 R7-</vA^co7fe#^*i$(trt J;^o 

[0 19 6] 

*fc, HI 2 (D) (4, Hi 2 (C) *}r*5it*3tS 
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2 8 0 1 ©*5tco-^Jtr*UfclHT'fe5 0 #J£Jt 
#!JTi4, %W.%^% 2801 il, U7l/^^-281 
1 , %M2 8 12, Wf 2 8 1 3, 2 8 1 4, 

sis, «vyx2 s 1 6-<?*jS$ii 

3„ fcj8, 1112 (D) fc*L,fc*SH3fc*5Rtt-«T?jb 
[0 19 7] 

0 i 2t^Lfc7 p Di?i.^ te&v^-ctt, 3 

[0 19 8] 
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